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In a headset worn on a user, a usei's vuice is inpui Lo a microphone, and a conn-oiler compares an output signal of 
the microphone and first reference data, and the telephone is set off the hook by the output of the control section. During speech, 
the controller compares speech data and second reference data, and changes a gain of a second amplifier for driving a loudspeaker 
according to the difference between the data. When a volume of each of partner's voice and user's voice is smaller than a prede- 
termined volume, the controller outputs a warning sound from the loudspeaker. After a predetermined rime lapses, the telephone is 
set back on hook. In a communication system including the headset and telephone, the headset does not require a speech switch, a 
voice-volume-increase switch, or a voice-volume-decrease switch. Preferably the headset is a wireless headset using the Bluetooth 
standard. 
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DESCRIPTION 

WIRELESS HEADSET AND COMMUNICATION SYSTEM 

5 

TECHNICAL FIELD 
The present invention relates to a communication terminal such, as a 
wireless headset, wireless-connected to a communication device, and to a 
communication system including the terminal, such as an Internet telephone 
10 system, a car-mount hands-free system, a credit processing system, and a 
cash service system. 

BACKGROUND ART 
Fig. 6 shows a conventional wireless headset system conforming to the 
15 Bluetooth standard, which excludes a cable connecting the headset and a 
cellular telephone. The system includes a wireless headset 100 and a 
cellular telephone 160 for mutually transmitting and receiving data. The 
wireless headset 100 includes a microphone 110, a loudspeaker 120, a speech 
switch 130, a voice -volume -increase switch 140, and a voice-volume-decrease 
20 switch 150. 

When the cellular phone 160 receives a call, a user must push the 
speech switch 130 of the wireless headset 100 to set the telephone to off-hook. 
If a volume level from the loudspeaker 120 is low during service, the user 
must push the switch 140 at the wireless headset 100 to increase the volume 
25 level. If the volume level from the loudspeaker 120 is high, the user must 
push the switch 150 at the wireless headset 100 to decrease the volume level. 
When the speech is over, the user must push the speech switch 130 to set the 
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telephone to on-hook. 

Thus, upon start of speech, during speech, and at the end of speech, the 
user must manipulate the speech switch 130, switch 140, and switch 150 
provided in the wireless headset 100 according to circumstances. However, 
the speech switch 130, switch 140, and switch 150 provided at the wireless 
headset 100, since being visually arranged in a narrow space, causes an error 
in manipulation by blind touch. . 



SUMMARY OF THE INVENTION 
A communication terminal is used together with a communication 
device. The the communication terminal includes a communication section 
for transmitting and receiving a signal with the communication device, a 
microphone for sending an input first voice to the communication section, an 
amplifier for receiving an output of the communication section, an electro- 
acoustic transducer connected to an output of the amplifier, a storage section 
for storing first reference data (W), second reference data (Y), third reference 
data (Z), upper limit reference data, and lower limit reference data being 
smaller than the upper limit reference data, and a controller. The controller 
is operable to allow the communication section to transmit a first signal for 
starting communication at the communication device to the communication 
device if first data corresponding to a volume of the input first voice is 
greater than the first reference data (W), to increase a gain of the amplifier 
according to a difference between the first data and the upper limit reference 
data if the first data exceeds the upper limit reference data, to set the gain to 
a predetermined gain if the first data is between the upper limit reference 
data anu lower limit reference data, to decrease the gain according to a 
difference between the first data and the lower limit reference data if the 
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first data is smaller than the lower limit reference data, to output a warning 
if second data transmitted from the communication device through the 
communication section is smaller than the third reference data (Z) and the 
first data is smaller than the second reference data (Y), and to allow the 
5 communication section to output a second signal for terminating 
communication with the communication device if the first and second data 
are smaller than the second reference data (Y) and the third reference data 
(Z), respectively, when a predetermined time lapses after the warning starts 
to be output. 

10 This wireless headset does not include a speech switch, a voice-volume- 

increase switch or a voice-volume-decrease switch which are likely to be 
mishandled in the prior art. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 Fig. 1 is a schematic diagram of a communication system including a 

wireless headset and a cellular telephone according to exemplary 
embodiment 1 of the present invention. 

Fig. 2 is a schematic diagram of the wireless headset according to 
embodiment 1. 

20 Fig. 3 is a schematic diagram of a wireless headset according to 

exemplary embodiment 2 of the invention. 

Fig. 4Ais a formant-frequency characteristic diagram of a user used in 
a wireless headset according to exemplary embodiment 3 of the invention. 

Fig. 4B shows difference in each vowel of the formant-frequency 
25 characteristic in the wireless headset according to embodiment 3. 

Fig. 5 is a schematic diagram of a credit processing system including a 
wireless headset and a communication device according to exemplary 
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embodiment 4 of the invention. 

Fig. 6 is a schematic diagram of a conventional communication system 
including a wireless headset and a cellular telephone. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
(Exemplary Embodiment 1) 

Fig. 1 is a schematic diagram of a communication system including a 
wireless headset and a cellular telephone according to exemplary 
embodiment 1 of the present invention. Fig. 2 is a schematic diagram of the 
wireless headset. The communication system includes a cellular telephone 
4 as a communication device and a wireless headset 1. The wireless 
headset 1 includes a microphone 2 and a loudspeaker 3 as an electro-acoustic 
transducer. A communication section 5 performs wireless transmission and 
reception of data conforming to, for example, the Bluetooth standard with 
the cellular telephone 4. A voice compression/decompression unit (CODEC) 
6 is connected to the communication section 5, and a first amplifier 7 is 
connected to the voice CODEC 6. The microphone 2 is connected to the first 
amplifier 7. A loudspeaker 3 is connected to a second amplifier 8 connected 
to the voice CODEC 6. A storage section 10 is connected to a controller 9 
connected to the communication section 5. An analog- digital (A/D) 
converter 11 is provided between the controller 9 and the first amplifier 7. 
A digital-analog (D/A) converter 12 is connected between the controller 9 and 
the second amplifier 8. 

An off-hook operation in the wireless headset 1 for starting 
communication by using the cellular telephone 4 will be explained. The 
storage section 10 preliminarily stores predetermined first reference data 
(W), basic data (X), allowable data (e), second reference data (Y), and third 
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reference data (Z). The controller 9 determines fifth reference data (X-e) 
and sixth reference data (X+e) on the basis of the basic data (X) and the 
allowable data (e) stored in the storage section 10. The communication 
section 5 receives an incoming signal from the cellular telephone 4, and 
5 sends a signal corresponding to this incoming signal into the voice CODEC 6. 
The voice CODEC 6 sends an output signal to the second amplifier 8, and the 
second amplifier 8 amplifies this signal, and drives the loudspeaker 3. 
Upon the loudspeaker 3 being driven, a user speaks to the microphone 2, and 
the signal corresponding to this voice is issued from the microphone 2 into 

10 the first amplifier 7. The output signal of the first amplifier 7 is A/D- 
converted by the A/D converter 11. The controller 9 compares the volume of 
a voice of the user with the first reference data (W) stored in the storage 
section 10 based on voice data output by the A/D converter 11. When the 
volume is greater than the first reference data (W), the controller 9 outputs 

15 an off-hook signal for starting communication with the cellular telephone 4 
to the communication section 5, that is, for setting the cellular telephone 4 to 
off-hook, and sets the telephone 4 to a speech mode. This eliminates a 
speech switch for setting a conventional telephone to off-hook is no longer 
needed. 

20 An operation of the communication system in the speech mode will be 

explained. After the speech mode starts, the voice of the user is input to the 
microphone 2 and is further sent to the first amplifier 7. The A/D converter 
11 A/D -converts the output of the first amplifier 7. The controller 9 
compares a speech data corresponding to the volume of the A/D converted 

25 voice with the fifth and sixth reference data. When the speech data exceeds 
the sixth reference data (X+e), the controller 9 increases a gain of the second 
amplifier 8 for driving the loudspeaker 3 according to the difference between 
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the speech data and the sixth reference data (X+e), i.e., upper limit data. 
When the speech data is between the fifth reference data (X-e), i.e., lower 
limit data, and the sixth reference data (X+e), the controller 9 sets the gain of 
the second amplifiers 8 to a predetermined gain. When the speech data is 
smaller than the fifth reference data (X-e), the controller 9 decreases the gain 
of the second amplifier 8 according to the difference between the speech data 
and the data (X-e). This operation eliminates hitherto-required voice- 
volume-increase switch and voice-volume-decrease switch are no longer 
needed. 

A communication terminating procedure in the wireless headset 
through the cellular telephone 4 in the speech mode, that is, an on-hook 
operation for setting the cellular telephone 4 to on-hook will be explained. 
The voice of the user from the microphone 2 is input to the first amplifier 7, 
and the output of the first amplifier 7 is A/D-converted by the A/D converter 
11. The controller 9 compares speech data corresponding to the volume of 
the A/D-converted voice with the second reference data (Y) stored in the 
storage section 10. The controller 9 then compares voice data corresponding 
to the volume of the voice transmitted from the cellular telephone 4 through 
the communication section 5 with the third reference data (Z) stored in the 
storage section 10. When the speech data and voice data are smaller than 
the second reference data (Y) and third reference data (Z), respectively, the 
controller 9 outputs a warning sound to the user through the loudspeaker 3. 
When a predetermined time lapses after the warning sound is output, and 
when the speech data and voice data are still smaller than the second 
reference data (Y) and third reference data (Z), respectively, the controller 9 
sends an cn-hook signal to the communication section 5 for terminating the 
communication through the cellular telephone 4, that is, for setting the 
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cellular telephone 4 to on-hook. This operation eliminates a speech switch 
in a conventional telephone to be set to on-hook is no longer needed. 

Having such configuration, the wireless headset of embodiment 1 does 
not require the speech switch, the voice-volume-increase switch, or the 
voice-volume-decrease switch. 

According to embodiment 1, the controller 9 may compare an average 
per unit time of the speech data of the user with the fifth reference data (X-e) 
and sixth reference data (X+e). When the average is not between the fifth 
reference data (X-e) and the sixth reference data (X+e), the controller 9 
updates the basic data (X) into the average. When the average is between 
the fifth reference data (X-e) and the sixth reference data (X+e), the control 
section 9 does not update the basic data (X). This operation prevents the 
gain cf the second amplifier 8 for driving the loudspeaker 3 from changing 
due to sudden increase or decrease of voice volume of the user. 

According to embodiment 1, a icall mode, for calling the user, 
preliminarily selected in the cellular telephone 4 may be sent to the 
communication section 5 of the wireless headset 1 through the cellular 
telephone 4. The call mode may be stored in the storage section 10. This 
arrangement eliminates a switch for selecting the call mode in the wireless 
headset 1. 

According to embodiment 1, a loudspeaker having a vibrating function 
as the electro-acoustic transducer allows the headset to call the user in the 
call mode, i.e., either by vibration or incoming sound, according to 
environment. 

According to embodiment 1, a bone conduction microphone, upon being 
used as the microphone, decreases a noise input into the microphone. 
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(Exemplary Embodiment 2) 

Fig. 3 is a schematic diagram of a wireless headset according to 
exemplary embodiment 2 of the invention. In embodiment 2, the same 
element as in embodiment 1 are denoted by the same reference numerals, 
and is not described in detail. A wireless headset 20 has a bone conduction 
loudspeaker 21. The bone conduction loudspeaker 21, upon being used as 
an electro-acoustic transducer, allows the ear of the user not to be closed for 
transmitting a voice sent from the cellular telephone 4 to a user through a 
communication section 5. This allows the.user to feel free, and allows the 
user to react quickly in case of emergency information or other information. 
The bone conduction loudspeaker 21 may be placed at a position around the 
ear, not limited to a position ahead of the ear. The bone conduction 
loudspeaker 21, upon being placed so as to apply pressure to the head of the 
user, enhances the efficiency of transmitting* voice to the user. 

(Exemplary Embodiment 3) 

Fig. 4A and Fig. 4B are formant-frequency characteristic diagrams of a 
user used in a wireless headset according to exemplary embodiment 3 of the 
invention. Fig. 4A shows first, second, and third formant frequencies each 
expressing a consonant portion, a transition portion from the consonant 
portion to a vowel portion, and the vowel portion of a voice of the user. Fig. 
4B shows the first, second, and third formant frequencies of each of vowels, 
"i", »e", "a", "o", and "u". Characteristics of the first, second, and third 
formant frequencies vary depending on each user, thus being utilized in the 
wireless headset according to embodiment 1. 

An operation of this arrangement will be explained. 

The voice of the user is transmitted through the microphone 2, first 
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amplifier 7, and AID converter 11, and a frequency spectrum of the voice is 
analyzed in the controller 9. The controller 9 registers data of the analyzed 
voice in the storage section 19 as formant-frequency data. This 
arrangement allows the headset according to embodiment 3 to perform 
various processes on the basis of the formant-frequency data specifying the 
user. 

An operation for the processes will be explained in detail 
The controller 9 processes the formant-frequency data stored in the 
storage section 10 to provide a 128-bit personal identification number (PIN) 
code. Upon being utilized in authentication for wireless connection between 
the wireless headset 1 and the cellular telephone 4 conforming to the 
Bluetooth standard, the PIN code provides a connection authentication with 
high security without any particular input device or peripheral device for 
inputting the PIN code. 

After the cellular telephone is changed to a speech mode,..the frequency 
spectrum of the voice of the user transmitted through a microphone 2, a first 
amplifier 7 and an A/D converter 11 may be analyzed by the controller 9. 
The controller 9 compares the analyzed data with the formant-frequency 
data of the user stored in the storage section 10. When the analyzed data 
includes the stored formant-frequency data, the controller 9 may a gain of a 
second amplifier 8 for driving the loudspeaker 3 depending on the volume of 
the voice of the user. 

(Exemplary Embodiment 4) 

Fig. 5 is a schematic diagram of a communication system for credit 
processing including a wireless headset and a communication device 
according to exemplary embodiment 4 of the invention. In embodiment 4, 
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the same elements as in embodiment 1 are denoted by the same reference 
numerals, and are not described in detail. 

The system including a wireless headset 1 and a terminal device 31 
which is installed at a register counter 30 for credit processing as a 
communication device wireless-connected to the wireless headset 1 
conforming to the Bluetooth standard. In the credit processing system, a 
Bluetooth address is used as a personal identification number for the credit 
processing, allows the user not only to make voice and data communications 
utilizing features of the Bluetooth standard, but also to enloy shopping 
quickly at a store without a credit card or the like. 

The communication system of embodiment 4 may includes a wireless 
headset and a communication device having a cash service processing 
function of wireless connection conforming to the Bluetooth standard instead 
of the terminal device 31 for credit processing. In this system, the 
Bluetooth address is used as a personal identification number..for receiving 
cash service. Further, the PIN code may be used as a password for receiving 
cash service, thus providing a cash service system capable of not only 
communicating voice and data conforming to the Bluetooth standard, but 
also providing prompt and high security cash service without a credit card. 

The wireless headset according to embodiments 1 to 3 may be 
incorporated in a helmet, thus allowing the user to wear the helmet when 
both hands are occupied during work, and voice and data communication is 
realized without requiring switch manipulation. 

In an Internet telephone system including the wireless headset 
according to embodiments 1 to 3 and the communication device wireless- 
connected to the wireless headset having an Internet telephone function, the 
user can make a telephone call without manipulating a switch on the' 
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wireless headset by hand while working with both hands. 

In a vehicle hands-free system for motorcycles or automobiles including 
the wireless headset according to embodiments 1 to 3 and the 
communication device wireless-connected to the wireless headset having a 
telephone function, the user can make voice and data communications 
without manipulating a switch on the wireless headset by hand while 
driving the vehicle. In particular, a wireless headset having a bone 
conduction loudspeaker allows the user to feel free and to react quickly in 
case of emergency information or other information. 

In embodiments 1 to 4, the cellular telephone, terminal device for credit 
processing, and terminal device for cash service are explained as the 
communication device, but not limited to them, the technique is applicable to 
various communication device, such as a PDA, a personal computer, a small 
portable terminal. 

In embodiments 1 to 4, the wireless connection between the wireless 
headset system and the communication device is considered to be only the 
Bluetooth standard, but not limited to this. The connection may conform to 
other wireless connection standards, such as IEEE802.11a, IEEE802.11b, or 
IEEE wireless 1394 standard. As a result, high speed communication of 
voice and data is realized. 

In embodiments 1 to 4, the wireless headset may be any portable 
wireless-communication terminal and a wired communication terminal 
connected to the communication device. 

INDUSTRIAL APPLICABILITY 
As described herein, the invention provides a wireless communication 
terminal not requiring a speech switch, a voice-volume-increase switch, or a 
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voice-volume-decrease switch. 
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CLAIMS ■ 

1. A communication terminal used together with a communication 
device, said communication terminal comprising: 

a communication section for transmitting and receiving a signal 
5 with said communication device; 

a microphone for sending an input first voice to said 
communication section; 

an amplifier for receiving an output of said communication 

section; 

10 an electro-acoustic transducer connected to an output of said 

amplifier; 

a storage section for storing first reference data (W), second 
reference data (Y), third reference data (Z), upper limit reference data, and 
lower limit reference data being smaller than said upper limit reference 
15 data; and 

a controller operable to: 

allow said communication section to transmit a first 
signal for starting communication at said communication device to said 
communication device if first data corresponding to a volume of said input 
20 first voice is greater than said first reference data (W); 

increase a gain of said amplifier according to a 
difference between said first data and said upper limit reference data if said 
first data exceeds said upper limit reference data; 

set said gain to a predetermined gain if said first data 
25 is between said upper limit reference data and lower limit reference data; 

decrease said gain according to a difference between 
said first data and said lower limit reference data if said first data is smaller 
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than said lower limit reference data; 

output a warning if second data transmitted from said 
communication device through said communication section is smaller than 
said third reference data (Z) and said first data is smaller than said second 
reference data (Y); and 

allow said communication section to output a second 
signal for terminating communication with said communication device if 
said first and second data are smaller than said second reference data (Y) 
and said third reference data (Z), respectively, when a predetermined time 
lapses after said warning starts to be output. 

2. The communication terminal of claim 1, 

wherein said storing section stores basic data (X) and allowable 

i 

data (e), and 

wherein said controller is operable to determine said lower limit 
reference data and said upper limit reference data as fifth reference data (X- 
e) and sixth reference data (X+e) with using said basic data (X) and said 
allowable data (e), respectively. 

3. The communication terminal of claim 2, wherein said controller is 
operable to update said basic data (X) according to said first data. 

4. The communication terminal of claim 3, wherein said controller is 
operable to: 

determine an average per a certain time of said first data, 
update said basic data (X) to said average if said average is not 
between said fifth reference data (X-e) and said sixth reference data (X+e), 
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and 



maintain said basic data (X) if said average is between said fifth 
reference data (X-e) and said sixth reference data (X+e). 



5 



5. The communication terminal of claim 1, wherein said electro- 



acoustic transducer comprises a bone conduction loudspeaker. 

6. The communication terminal of claim 5, wherein said bone 
conduction loudspeaker is located near an ear of a user. 

10 

7. The communication terminal of claim 6, wherein said bone 
conduction loudspeaker is located so as to pressurize a head of said user. 

8. The communication terminal of claim 1, wherein said controller is 
15 operable to: 

analyze a frequency spectrum of a second voice input through said 
microphone, and 

determine first formant-frequency data based on said analyzed 
frequency spectrum of said second voice 



9. The communication terminal of claim 8, wherein said control 
section is operable to register said determined first formant frequency data 
in said storage section. 



20 



25 



10. The communication terminal of claim 9, wherein said control 




analyze a frequency spectrum of said first voice to determine 
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second formant frequency data, and 

adjust said gain according to said first data if said second formant 
frequency data includes said first formant frequency data. 

11. The communication terminal of claim 8, wherein said first 
formant frequency data is utilized as a personal identification number (PIN) 
code. 



12. The communication terminal of claim 11, 

wherein said communication section transmits and receives a 
signal with said communication device by wireless conforming to the 
Bluetooth standard, and 

wherein said communication device comprises a cash service 
processing function using a Bluetooth address as a personal identification 
number when receiving cash service, and using said PIN code as a password 
when receiving said cash service. 



13. The communication terminal of claim 11, wherein said control 
section is operable to determine said PIN code based on said first formant 
frequency data. 

14. The communication terminal of claim 1, wherein said 
communication section transmits and receives a signal with said 
communication device by wireless. 

15. The communication terminal of claim 14, wherein said 
communication section transmits and receives a signal with said 
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communication device by wireless conforming to the Bluetooth standard. 

16. The communication terminal of claim 15, wherein said 
communication section comprises a credit processing function using a 
Bluetooth address as a personal identification number for credit processing. 

17. The communication terminal of claim 14, wherein said 
communication section transmits and receives a signal with said 
communication device by wireless conforming to one of the IEEE802.11a 
standard, the IEEE802.11b standard, and the IEEE wireless 1394 standard. 

18. The communication terminal of claim 1, wherein said microphone 
comprises a bone conduction microphone. 

» 

19. The communication terminal of claim 1, 

wherein said communication device transmits third data 
indicating a call mode for informing a user of an incoming call to said 
communication section, and 

wherein said control section is operable to store said transmitted 
third data in said storage section. 

20. The communication terminal of claim 19, wherein said call mode 
informs said user of said incoming call by one of vibration and an incoming 
sound. 

21. A helmet comprising: 

said communication terminal of claim 1; and 
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a helmet main body having said communication terminal 
mounted thereto. 



22. An Internet telephone system comprising: 
said communication terminal of claim 1; and 
said communication device, 

wherein said communication device has an Internet telephone 

function. 

23. A vehicle hands-free system comprising: 
said communication terminal of claim 1; and 
said communication device. 

24. A communication system comprising: 

said communication terminal of claim 11, and 
said communication device, 

wherein said communication device uses said PIN code based on 
said first formant frequency data for an authentication at a wireless 
connection with said communication terminal. 



25. A cash service system comprising: 

said communication terminal of claim 11; and 
said communication device, 

wherein said communication device has a cash service processing 
function using a Bluetooth address as a personal identification number when 
receiving cash service, and using said FIN code as a password when 
receiving said cash service. 



.030551 83A1J_> 



r 

WO 03/055183 



r 

PCT/JP02/13241 



19 



26. A credit processing system comprising: 

said communication terminal of claim 12; and 
said communication device. 
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FIG. 2 
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